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Abstract
Background Data: Management of thoracolumbar fractures using
the traditional posterior approach is associated with extensive
paravertebral muscles damage and high postoperative morbidity.
Minimally invasive percutaneous pedicle screw fixation is a highly
valuable alternative for minimizing approach related morbidity.
This technique ensures preservation of posterior musculature,
less blood loss, less postoperative pain and shorter hospital stay.
Purpose: To evaluate efficacy of percutaneous pedicle screw
fixation in the treatment of traumatic thoracolumbar fractures.
Study design: Descriptive cohort clinical case study.
Patients and Methods: Thirty patients aged 18 to 50 years, with
thoracolumbar fractures (AO types A1, A2 & A3) and neurologically
intact underwent percutaneous pedicle screw fixation using
Egy Spine J - Volume 22 - April 2017

Medtronic longitude II system. Patients with kyphotic deformity >45o, body mass index (BMI) >30, or
osteoporotic spine were excluded. Back pain scores on visual analogue scale (VAS) and radiological
parameters (Cobb’s angle, vertebral height loss, and anterior vertebral wedging) were compared pre
and postoperatively. At final follow up, clinical outcome was assessed based on modified Macnab
criteria.
Results: The mean operative time was 135 minutes, and the mean intraoperative blood loss was
115 ml. The average preoperative VAS score of back pain was 5 and improved to 2.8 postoperatively.
Mean hospital stay was 4 days. Patients were followed up for 8 to 12 months. Preoperative mean
Cobb’s angle was 10.8o and improved to 5.6o postoperatively. The rate of misplaced screws was
11.8%. Based on the modified Macnab criteria, the final clinical outcome was excellent in 12, good in
16, and fair in 2 patients with a general patient satisfaction rate (excellent to good recovery) of 93%.
Conclusion: our data suggest that this minimally invasive technique is safe and effective treatment
in AO type A thoracolumbar fractures without neurological compromise. (2017ESJ128)
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Introduction
The transition from the relatively stiff thoracic
spine to the more dynamic lumbar spine
subjects the thoracolumbar spine to significant
biomechanical stress.29 This causes fractures of
this region to be the commonest injury of the
vertebral column, resembling nearly 60% of all
traumatic spinal fractures.10,18 Injuries of the
thoracolumbar spine ranges from compression
fractures to flexion distraction injuries or fracture
dislocation which can result in significant
disability, deformity and neurological deficits.12
Management of thoracolumbar fractures aims
at stabilisation of the traumatized segments
to achieve sound vertebral healing. This can
be ascertained by using pedicle screw fixation
that allows rigid stable constructs, earlier
mobilization, and better deformity correction
through providing three column spinal
fixation.10 The efficacy and safety of traditional
open techniques for pedicle screw placement
has been well documented.29 However, open
techniques require extensive paravertebral
muscle dissection and retraction which results
in muscle denervation, de-vascularization, and
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muscle atrophy.8,9 Add more, wide exposure
and associated iatrogenic soft tissue injury
increase intraoperative bleeding, increase the
risk of infection, create significant postsurgical
scarring, and can affect the stability of adjacent
levels over the long term.20 Eventually, these
shortcomings can affect the strength of back,
prolong rehabilitation time, and induce chronic
back pain which potentially delay the functional
recovery.28,14
To minimize open approach-related
morbidity, percutaneous pedicle screw fixation
has been introduced as a novel technique of
spinal fixation. Placement of pedicle screws
percutaneously was first introduced by
Magerl in 1977 as a temporary external spinal
fixation to determine symptomatic disc levels
before performing a spinal fusion.13 In 2001,
Foley et al,5 placed the first pre-curved rods
onto percutaneously implanted pedicular
screws in degenerative spinal disorder. The
application of percutaneous pedicular fixation
was initially limited to the lumbar spine. 2
later on, improvement in minimally invasive
technologies has led to availability of more
33

versatile instrumentations that can be used
different regions or pathologies.3,15
The aim of the current study is to evaluate
the efficacy and safety of percutaneous pedicle
screw fixation in the management of relatively
stable thoracolumbar fractures without
neurologic compromise.

Patients and Methods
From March 2014 to March 2016, 30 patients
suffered traumatic thoracolumbar fractures
were involved in a prospective cohort study at
Suez Canal university hospital. Inclusion criteria
were; age between 18 and 50 years, and AO type
A1, A2 or A3 thoracolumbar fracture without
neurological deficit. We excluded patients with
kyphotic deformity >45o, obesity with BMI
>30, or have bone disorders like osteoporosis
or osteomalacia. Patients were treated with
percutaneous pedicle screw fixation using
the Medtronic Longitude II system under
fluoroscopy.
Data included mechanism of injury, fracture
type and level, pre and postoperative visual
analogue scale evaluation for back pain,
operative time and blood loss, complications
and hospitalization time. Radiological
parameters including the Cobb’s angle of
kyphosis, percentage of vertebral body height
reduction, and percentage of anterior wedging
of the fractured vertebral body were compared
pre and postoperatively using plain radiographs.
Accuracy of pedicle screw placement was
evaluated using CT scan of the thoracolumbar
spine in selected cases. Clinical outcome was
assessed using modified Macnab criteria11 at
final follow up.

Results
The study included 21 (70%) males and 9 (30%)
females. Their ages ranged from 18 to 50 years
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(mean 31 years). Falls were the mode of injury
in 57%, followed by road traffic accidents in 43%
of patients. Preoperatively, back pain scores on
VAS ranged from 4 in 40% to 9 in 3.3% of patients
(Mean 5±3.8 SD). (Figure 1) Level of fracture was
D12 in 13, L1 in 7, D11 in 6, and L2 in 4 patients.
Fracture type according to AO classification was
A1 in 18, A2 in 7 and A3 in 5 patients. (Table
1) Preoperative radiographs revealed; a mean
Cobb’s angle of kyphosis 10.8o and ranged from
5o to 19.5o. The percentage of mean vertebral
body height reduction was 39.6% and ranged
from 34% to 51%. The percentage of mean
anterior wedging of the vertebral body was 35.6
% and ranged from 27% to 55%. All patients
were treated using Medtronic Longitude IITM
multi-level percutaneous fixation system.
A total number of 144 polyaxial pedicle
screws were inserted under fluoroscopic
guidance, with a mean of 4.6±0.81 screws per
patient (range from 4 to 8 screws). The mean
operative time was 135 minutes (minimum of
125, maximum 240 minutes), and the mean
intraoperative blood loss was 115 ml (minimum
of 45, maximum of 200 ml). Early in the study,
two percutaneous procedures were aborted and
turned into open approach due to bad quality
fluoroscopy, and both excluded from the study.
The mean hospital stay was four days (min. 2,
max. 11 days). Follow-up period ranged from 8
to 12 months. At final follow-up visit, back pain
scores on VAS showed improvement with scores
ranged from 1 (mild pain) to 5 (distressing pain)
with a mean score of 2.8±1.3.
Follow-up postoperative radiographs
revealed; a Cobb’s angle averaged 5.6 o
representing a mean of 5.2 o correction of
kyphosis, the percentage of mean vertebral body
height reduction became 20.3% representing
about 19.3% improvement, and the percentage
of mean anterior wedging of the vertebral
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Table 1. Demographics of the Study Population.
Variable
No. (%)
Male
21 (70%)
Gender
Female
9 (30%)
<20 Y
4 (13%)
<30 Y
8 (27%)
Age
<40 Y
11 (37%)
≤50 Y
7 (23%)
D11
6 (20%)
D12
13 (43%)
Level of
fracture
L1
7 (23%)
L2
4 (13%)
A1
18 (60%)
Fracture
A2
7 (23%)
type (AO)
A3
5 (17%)
Fall
17 (57%)
Mechanism
of injury
Road traffic
13 (43%)

body became 10.2% representing about
25.4% improvement. (Table 2) Misplaced
screws were noted in 6 patients (17 screws,
11.8%) including 11 screws deviated laterally
and 6 screws deviated medially. Further CT
assessment revealed minimal cortical breach
(<2mm) in 9 screws to moderate breach
(2-4mm) in 8 screws.
Evaluation of patient satisfaction after
surgery using Modified Macnab Criteria was
excellent in 40%, good in 53% and fair in less
than 7% of overall patients. (Figure 2) None of
our patients exhibited poor recovery, wound
infection or additional neurological deficit
during follow-up. (Figure 3,4,5)

Table 2. Radiological Evaluation Pre- and Post-operative Parameters.
Parameters
Cobb’s angle of spinal curve
Reduction of vertebral body height (%)
Anterior vertebral compression (%)

Preoperative
10.8o (5-19.5o)
39.6% (31-51%)
35.6 % (27.8-51.2%)

Final follow-up
5.6o (4o-13o)
20.3% (26-47%)
10.2% (17-38%)

Pre & Postopera�ve Back Pain VAS
16
14
12
10
8

PreOp

6

PostOp

Figure 1.
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2 weeks later
Fair
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Figure 3. Illustrative patient aged 25 years old male, Presented with AO type A3 fracture of L1,
without neurological deficit. (A) Axial view of CT spine (B) Sagittal view of CT spine.
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Figure 4. Show percutaneous screw insertion procedure. (A) Pedicle cannulation. (B) Rod insertion
and (C) AP view of pedicle cannulation.

A

B

Figure 5. Post-surgical fixation shows (A) Axial view shows pediclular screws insertion. (B) Sagittal
view shows good alignment of thoracolumbar spine.
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Discussion
Pedicle screw fixation procedures are reliable
methods of spinal stabilisation for a wide variety
of spinal disorders. However, conventional
posterior instrumentations are commonly
associated with some drawbacks including
extensive muscle dissection and denervation,
greater blood loss, considerable postoperative
pain, and sometimes functional impairment.6,19
Recently, various minimally invasive techniques
with percutaneous transpedicular screw fixation
were introduced, especially for lumbar and
thoracolumbar disorders to minimize the open
approach-related drawbacks.7,26 In this study, we
performed percutaneous pedicle screw fixation
using polyaxial screws without fusion for patients
presented with AO type A thoracolumbar
fractures and neurologically intact. Fixation
alone can be considered for fractures with
temporary bone instability and high power of
spontaneous healing after immobilization as it
provides pain relief, corrects the deformation
and avoids any additional displacements.3,16
In a randomized study compared pedicle
instrumentation with and without fusion,
Wang et al,27 demonstrated better results in the
group without fusion. On the other side, other
studies4,16 showed that pedicle fixation with
fusion seems better for highly comminuted
fractures and fractures with significant anterior
vertebral wedging. Our average intraoperative
blood loss was 115 ml which is consistent
with previous studies that reported average
intraoperative blood loss ranged from 88 ml
to 194 ml,16,29 while the average operative
time was 135 minutes which is little longer
than the average operative times reported in
previous studies (87 min to 120 min),17,29 but
it improved later with the progression of our
learning curve. Postoperatively, all patients
required supplementary analgesics, but none
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of them required narcotics. The majority of
our patients exhibited an improvement of
back pain according to the VAS with a pain
reduction from 5±3.8 preoperatively to 2.8±1.3
at final follow up. Wang et al,24 published an
average postoperative VAS score of 2.2±0.8
for open fixation group and 1.5±0.9 for
percutaneous fixation group which impacted
on earlier mobilization, shorter recovery time,
shortened hospital stay, and reduced hospital
costs for percutaneous fixation group. The
final Cobb’s angle of kyphosis averaged 5.6o
which is comparable to the results reported
by Palmisani et al,17 in a study comprised 51
patients with thoracolumbar fractures treated
by percutaneous pedicular fixation and a final
mean Cobb’s angle of 7.8o, and the results
published by Ni W et al,16 who performed
percutaneous pedicle fixation of thoracolumbar
fractures without neurological deficits and
reported a final mean Cobb’s angle of 8.9°. In
current study, 144 screws were inserted in 30
patients. The rate of pedicular cortical breach
was 11.8%, but all were of mild to moderate
degree. None of the misplaced screws resulted
in neurological injury or required revision.
Schizas et al,22 reported a screw perforation
rate of 23% in 60 percutaneous screws inserted
under fluoroscopy. In another study comprised
115 percutaneous screws, Ringel et al, 21
reported a cortical breach rate of 13% with need
for revision surgery for 9 misplaced screws.
Percutaneous pedicle fixation entails a precise
screw placement which requires a high quality
intra-operative imaging that unfortunately
increases operating time, and surgeon/patient
exposure to ionizing radiation.3
In 2016 in a similar study by Abdelbaky
1
A, stated that Mean operative time was 110
minute. Mean days of hospitalization was
3. Only 7% of pedicle screws had a less than
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2 mm pedicle breach with no neurological
deficit. Taha H,23 Stated that the average time
of hospitalization was 3 days with no necessary
oral analgesia on discharge in 63% of cases. The
mean of VAS post-operative was 1.6 in the follow
up. After 6 months from surgery all patients
showed perfect vertebral reconstruction with
improved vertebral body angle and Cobb’s
angle where vertebral body angle changed from
10.4 degrees to 6.2 degrees post-operatively
and Cobb’s angle ranged from 4.9 degrees to
-6.3 degrees. Screw accuracy in pedicle showed
a 5.4% misplaced screws.
In a comparative prospect between open
versus minimal invasive percutaneous fixation
technique, Wang et al, 25 it showed nearly
similar results related to percutaneous fixation
and it is better than traditional open technique
related to surgical time, blood loss, hospital stay
and use of narcotics post-operative. While there
is no significant difference related to infection
rate and screw positioning. For clinical outcome
evaluation, we used Modified Macnab Criteria
with an overall patient satisfaction rate of 93%
(40% excellent recovery, 53% good recovery)
which is comparable with the results published
by Wang et al with a reported satisfaction rate
of 88.2% (52% excellent, 35% good).

Conclusion
The data reported in this study suggest that
percutaneous pedicle screw fixation suggest is
a safe and reliable alternative to open surgery
in the management of type A thoracolumbar
fractures not associated with neurologic
compromise. Much radiation exposure
represents a limitation. However, the technique
is better or comparable in terms of post operative
pain, deformity correction, complication rate
and return to the activities of daily living with
the advantage of being minimally invasive.
38
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الملخص العربى
تقييـم التثبيـت عبـر الجلـد باسـتخدام مسـامير عنيـق الفقـرة لعلاج كسـور الفقـرات الصدرية القطنية :دراسـة
محلية بمستشفى جامعة قناة السويس.

البيانـات الخلفيـة :تعتبـر المنطقـة اإلنتقاليـة بيـن الفقـرات الصدريـة والقطنيـة أكثـر مناطـق العمـود الفقـرى تعرضـا
لالصابات وتمثل كسور هذه المنطقة حوالى  %60من كسور العمود الفقرى .يهدف عالج كسورهذه الفقرات إلى
حدوث إلتئام متين للكسر يمنع حدوث ألم أوتشوه بالعمود الفقرى ,مع الحفاظ على األنسجة العصبية من الضرر,
وهو ما تضمنه جراحات تثبيت الكسـور باسـتخدام مسـامير عنيق الفقرة .تسـتوجب هذه الجراحات اجراء شـق طويل
للجلـد مـع تشـريح للعضلات المجـاورة للفقـرات وهومـا يـؤدى الى ضـرر بالتغذية الدموية و العصبيـة لهذه العضالت
مـع زيـادة فـى فقـد للـدم أثنـاء الجراحـة ,وزيـادة فـى ألـم الظهـر بعـد الجراحـة ,مـع احتمـال حـدوث إضطرابـات وظيفية
بالعمود الفقرى .مع حدوث تطور فى مجال الجراحات محدودة التدخل باإلضافة الى ظهور اساليب حديثة للتصوير
اإلشـعاعى اثنـاء الجراحـة بـدأ إسـتخدام طـرق جديـدة لتثبيـت كسـور الفقـرات باسـتخدام مسـامير عنيـق الفقـرة عبـر
فتحات صغيرة بالجلد ,مما يضمن خفض كبير لمضاعفات الجراحات التقليدية لتثبيت الفقرات.
الغرض :تقييم استخدام مساميرعنيق الفقرة عبر الجلد لعالج كسور الفقرات الصدرية القطنية.

تصميم الدراسه :دراسه سريريه وصفيه.

المرضـي و الطـرق :فـى هـذة الدراسـة تـم جمـع و مقارنـة البيانـات اإلكلينيكيـة والجراحيـة بأثـر مسـتقبلى لعـدد 30
مريـض يعانـون مـن كسـور بالفقـرات الصدريـة القطنيـة غيـر مصحوبـة بـأى اضـرار عصبيـة .خضع هؤالء المرضـى لجراحة
تثبيت للفقرات باستخدام مسامير عنيق الفقرة عبر الجلد بمستشفى جامعة قناة السويس فى الفترة مابين مارس
 2014الى مارس .2016
النتائـج :أظهـرت النتائـج ان طريقـة تثبيـت الفقـرات عبـر الجلـد يقلـل كال مـن مـدة الجراحـة وكميـة الـدم المفقود اثناء
الجراحـة ,مـع تحسـن ملمـوس لـكال مـن درجـة ألـم الظهر بعـد الجراحة و قدرة المريض على الحركـة فى فترة النقاهة.
أظهرت نتائج األشعات تحسن فى زاوية حداب العمود الفقرى ,كما بين التقييم الوظيفى ان غالبية المرضى تعافوا

بدرجة ممتازة الى جيدة مع نسبة رضاء عن الجراحة بلغت  %93بين المرضى

اإلسـتنتاج :مما سـبق يسـتنتج أن جراحة تثبيت الفقرات الصدرية القطنية عبر الجلد تعتبرطريقة فعالة وآمنة لعالج
حـاالت معينـة مـن كسـور هـذ الفقـرات ,باإلضافـة الـى مميـزات كونهـا جراحة محـدودة التدخل ,وهو مـا ينعكس على
المريض فى صورة تحسن اكلينيكى أفضل وتقليل لفترة النقاهة ,مع عودة أسرع ألنشطة الحياة المعتادة.
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